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Discussion has centred around the site of the lesion and whether there is any possibility of recovery from the vestibular damage caused.
Compensation occurs readily in young subjects. Our patients had an average age of 25 years.
UJnsteadiness is felt only when walking in total darkness or with the eyes shut. Patients with less complete compensation have difficulty in performing sudden changes of posture.
It was possible to re-examine 8 patients twelve months or more after cessation of streptomycin therapy. All these had previously lost their caloric reactions to water at 300, 440 and 210 for one minute. In 3 of these cases there was no evidence of recovery but in 2 of these galvanic stimulation produced no response. In 4 cases it was possible to obtain a reaction to the test with water at 210 for 1 minute.
One patient who complained of vertigo but no nystagmoid response to cold 210 caloric stimulation in October 1948, on retesting three months later gave a response to water at 30°and 44°. This was two months after cessation of streptomycin. On retesting seventeen months later she gave normal caloric responses.
These cases show that some recovery is possible after severe depression of labyrinthine (1949) 72, 241) .
The point of their enquiry was rather a different one. They were interested in Ohm's theory that optokinetic nystagmus and vestibular nystagmus both depended upon the vestibular nuclei. Now the bulk of the published evidence available showed that streptomycin exerted its toxic effect upon the vestibular system, including abolition of the caloric responses, by destroying the vestibular nuclei. In their cases the caloric responses were certainly found to be grossly reduced, but the optokinetic responses were quite normal.
From this they argued that optokinetic nystagmus does not depend upon the vestibular nuclei. But, in addition, considerable reduction in the galvanic responses was found. This accorded with the general notion of a lesion of the vestibular nuclei but it was contrary to and not in accordance with Mr. Thomas' findings.
It was realized that the technique by which this test was done had a large bearing on the results obtained.
H. C. Purcer Smith said that an interesting point in his series was that in 6 cases during the two, three or four days before the onset of vestibular loss one got hypersensitivity indicated by caloric response. The bed-fast patients stood tests very well without undue subjective reaction.
The tests were performed according to a standardized and reliable technique using cool air. In his series it was rare to find the hearing affected by chemotherapy except for one or two cases of high tone loss in young children. The monochord was an excellent instrument where the detection of high tone loss in these young people was important. The preliminary hypersensitivity before the onset of the vestibular palsy pointed to a central loss,' and the impression gained from labyrinth tests at the Manchester Royal Infirmary was that the pathological changes occurred centrally and not in the end organ. J. A. B. Thoma in reply: It is suggested by the 2 cases examined twelve months after cessation of streptomycin therapy, that the absence of response to galvanic stimulation is a much later phenomenon than the loss of caloric reaction.
The Clinical Aspects of the Streptomycin Treatment of
Pulmonary Tuberculosis
Institute of Diseases of the Chest, Brompton Hospital THE treatment of pulmonary tuberculosis with streptomycin is dominated by the phenomenon of bacterial resistance. The ease with which resistant strains of tubercle bacilli emerge during prolonged treatment has considerably reduced the therapeutic effect of the antibiotic and prevented its wider use.
It has been discovered that the process of the replacement of streptomycin sensitive by resistant bacilli can be to a large extent prevented by treating the patient simultaneously 'The dissociation from hearing loss again pointed to central loss.
DEC.-LARYNG. AND OTOL. 2 Proceedings of the Royal Society of Medicine with para-aminosalicylic acid (P.A.S.) and streptomycin (M. R.C., 1950c) . This has been a major advance, but the problems of bacterial resistance have certainly not been solved.
Streptomycin resistance still appears in a small proportion of cases treated with 1 gramme of streptomycin and 20 grammes of sodium P.A.S. daily. It is so far not known whether even this partial protection can be obtained when smaller doses of P.A.S. are used.
Investigation of bacterial resistance has been frequently very much neglected. Although P.A.S. was first used in human pulmonary tuberculosis in 1946 it was not until quite recently that the development of P.A.S. resistant bacilli during treatment was observed (Delaude et al., 1949) . Even now very little is known about it although P.A.S. is being very widely used in many types of tuberculous disease.
Studies in resistance development have, of necessity, to be carried out on patients who continue to excrete bacilli in the sputum. These studies have shown that resistant bacilli are more likely to appear in the sputum of those with pulmonary cavities and massive areas of tuberculous pneumonia. Very little information is available about the streptomycin sensitivity of the bacilli remaining in the patients' tissues after they have disappeared from the sputum during streptomycin treatment.
Until more is known about the development of bacterial resistance during treatment with combinations of drugs, particularly in the less severe types of pulmonary disease, the indiscriminate use of streptomycin and para-aminosalicylic acid should be discouraged.
Toxicity.-Toxic effects of the combined treatment are not negligible. The vestibular disturbances are well known. Rashes and drug fever due either to streptomycin or P.A.S. occur infrequently. Acute febrile reactions due to P.A.S. are, in general, more common and more severe than those due to streptomycin. It is usually possible to desensitize the patient by the usual method of small ascending doses until the full daily dose has again been reached. About half the patients treated with 20 grammes sodium P.A.S. daily complain of nausea, vomiting or diarrheea, and rather more have slight dyspeptic symptoms and depression of appetite.
Dermatitis in nurses handling streptomycin is not common but it is important when there is a shortage of nurses for tuberculous patients. The wearing of rubber gloves during handling of the containers and syringes is an effective prophylactic measure.
Effect on the patient.-Even in patients whose pulmonary disease appears to show no radiological alteration during treatment a reduction or abolition of fever, gain in weight and increase in the feeling of well-being very commonly occur when streptomycin is given. This effect of streptomycin is frequently dramatic and it has been said that if no improvement in the patient is detected after a month, none is likely to occur and the drug might as well be stopped. This is a generalization to which there are, of course, exceptions; but if it were borne in mind it might prevent needless continuation of an expensive treatment in patients who, by the very nature of their disease, are incapable of gaining any lasting benefit. Effect on the lung disease.-Three pathological types of pulmonary tuberculosis, miliary tuberculosis (M.R.C., 1950a), tuberculous pneumonia (M.R.C., 1948) and tuberculosis of the bronchial mucous membrane (M. R.C., 1950b; Brewer and Bogen, 1947) , show an unequivocal response to streptomycin which has been demonstrated by carefully conducted clinical trials. The response of all other varieties of pulmonary tuberculosis is not accurately known. Streptomycin has been employed, without doubt, in every type of tuberculous lung disease but the results are very difficult to assess without planned clinical experiments. It is, for instance, being used to prepare patients for collapse therapy, prophylactically during the early stages of artificial pneumothorax treatment, in tuberculous pleural effusions and in " minimal " tuberculosis, or non-cavitated disease of limited extent. It will be necessary to wait many years before the accumulated individual experiences of such treatment have crystallized into generally accepted views.
The response of miliary tuberculosis is well known. The clearing of the radiographic shadows may be dramatic and the late results seem to be encouraging. 56 % of the M.R.C. series have survived for longer than two years (M.R.C., 1950a).
The lung lesions in most cases of so-called "acute tuberculous bronchopneumonia" are not purely pneumonic. The pneumonia has usually originated from chronic cavities in older, fibrotic areas by the dissemination of infected material through the bronchial tree. Streptomycin is capable of directly altering the pneumonic lesions; but any slight effect on the chronic disease and the old cavities is probably mainly secondary to improvement in the patient's general condition and in the tuberculous lesions of the small bronchi, which are an invariable accompaniment of chronic lung cavities. Chronic cavities only rarely close with streptomycin and bed rest alone. Commonly the usual collapse measures or pulmonary resection are necessary to deal with the residual chronic disease.
The response to chemotherapy can never be acturately predicted, least of all by mere inspection of the chest radiograph. It is the patient who heals the disease, not the streptomycin. If the innate ability to destroy the infecting organisms and heal the damaged tissues is inadequate, chemotherapy can do little.
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Other chemotherapeutic substances.-At present streptomycin is the most effective drug against human tuberculosis that is known. The main use of P.A.S. is in conjunctionwith streptomycin. Only in certain special circumstances does it seem justifiable to use P.A.S. alone. The sulphones have not proved to be of much value so far. The German drug thiosemicarbazone has been extensively used on the Continent. It is difficult to judge the results in pulmonary tuberculosis. In laryngeal tuberculosis it appears to be quite active and it may possibly prove to be of value in the treatment of this condition. The possible development of bacterial resistance to the sulphones and thiosemicarbazone has not been adequately investigated. Many thousands of patients in Germany have received thiosemicarbazone but only in the last few months has the development of bacterial resistance to the drug been recorded (Davis and Schwartz, 1950) . It is not known whether combinations of either drug with streptomycin will prevent the development of streptomycin resistance. Until these fundamental bacteriological studies have been done I doubt whether the use of these drugs, other than experimentally, is justified.
The ultimate object of the chemotherapy of pulmonary tuberculosis is not the treatment of far-advanced disease or preparation of the patient for pulmonary resect-on, artificial pneumothorax or thoracoplasty; it is the eradication of the disease at the earliest stage at which it can be diagnosed. This goal is still very far away. THE electrical activity in the peripheral nervous system is very much simpler than that of the brain. In addition to the ordinary action potentials that accompany the transmission of a nervous impulse, there is, in the brain, continuous rhythmic oscillatory variations of potential difference. An electro-encephalograph is a sample of this activity: many processes contribute to the whole pattern of the graph. The normal dominant pattern (the alpha rhythm) of the adult brain at a frequency of about 10 cycles per second may be disturbed by a variety of lesions. The resulting abnormal records may be similar in several respects although the processes that provoke them are quite distinct. Thus, diffuse symmetrically distributed slow waves (at 2 to 4 c/sec. delta waves) may result from raised intracranial pressure (from any cause) or from basal meningitis; again, an area of "electrical silence" over the temporal lobe might occur in meningioma, subdural hvmatoma or extradural abscess. A focus of abnormality in one hemisphere indicating, an intracerebral spaceoccupying lesion may be due to the presence of tumour, abscess, cyst or haematoma.
Cerebral abscess.-Although advances in antibacterial therapy have reduced the incidence and mortality rate of otogenic cerebral abscess and made operative treatment less dangerous, it must be admitted that it has also made cerebral abscess a more difficult lesion to detect. The symptoms of invasion of the brain after adequate aural drainage has been established, i.e. malaise, anorexia, fever, tachycardia and headache may be entirely absent. The development of focal symptoms and signs-hemiparesis, aphasia or epileptic disturbance-may be the first indication that a cerebral lesion has developed, The control of fever, meningitis and of cerebrospinal fluid reactions and the reduction of septic absorption are among the beneficial effects of modern antibacterial therapy which, while reducing the likelihood of infection of the brain itself, also mask the signs of invasion when it does occur. Antibacterial therapy retards the development of inflammatory cedema in cerebral tissue so that headache, drowsiness, papilleedema and raised intracranial pressure may be relatively slight. This is especially significant when we are dealing with abscess in the cerebellum. What help can we expect from the electroencephalograph? Lesions in the posterior fossa are not accompanied by any specific pattern or distribution of abnormality. Certainly, foci of delta activity are usually lacking. But the presence of internal hydrocephalus may be suggested by a diffuse distribution of theta rhythm (4-7 c/sec.). In Fig. 1 is illustrated the tracing from a patient with otogenic meningitis and a cerebellar abscess in whom there were flat optic discs and normal lumbar cerebrospinal fluid pressure. The E.E.G., taken when the clinical and C.S.F. signs of meningitis had subsided, showed that, despite these findings, the presence of diffuse high potential theta activity at 5 c/sec. in all leads with scattered delta activity (1l c/sec.) pointed to a C.S.F. block.
